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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical 
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect 
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed 
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example. 
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one 
drainage area for stormwater management, then complete additional versions of 
these forms for each DA / outlet. 

Form 3-1  Site Location and Hydrologic Features 
Site coordinates take GPS 
measurement at  approximate 
center of site 

Latitude  34.1518 Longitude  -117.4097 Thomas Bros Map page  575 

1 
San Bernardino County climatic region:      Valley    Mountain 

2 
Does the site have more than one drainage area (DA):  Yes     No  If no, proceed to Form 3-2. If yes, then use this form to show a 

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be 
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

 

 
 

 

 

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA 

DA1 DMA C flows to 
DA1 DMA A 

Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed slope of 0.01. Conveys 
runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property  

DA 1 to Outlet 1 
The existing site has two drainage areas. DA 1 drains to the property to the south at Outlet 1, which is 
located at the approximate midpoint of the southern border of the site. Storm runoff is conveyed via 
sheet flow, and there are no drainage mitigation devices installed at the site. 

DA 2 to Outlet 2 

 
DA 2 also drains to the property to the south. Outlet 2 is located near the southeast corner of the site. 
Storm runoff is conveyed via sheet flow, and there are no drainage mitigation devices installed at the 
site. 
 

 

Outlet 1 

DA 1 

Outlet 2 

DA 2 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics

 DMA A DMA B DMA C DMA D 

1 
DMA drainage area (ft2) 114,848    

2 
Existing site impervious area (ft2)

 0
    

3
 Antecedent moisture condition For desert 

areas, use 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

 

AMC II
    

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

HSG A
    

5 Longest flowpath length (ft)
 485

    

6
 Longest flowpath slope (ft/ft)

 0.032
    

7
 Current land cover type(s)  Select from Fig C-3 

of Hydrology Manual
 Barren

    

8
 Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover 
good >75%; Fair 50-75%; Poor  <50% Attach photos 
of site to support rating 

Poor    

 

 

 

 

 

 

http://permitrack.sbcounty.gov/wap/
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 2  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics

 DMA A DMA B DMA C DMA D 

1 
DMA drainage area (ft2) 90,195    

2 
Existing site impervious area (ft2)

 0
    

3
 Antecedent moisture condition For desert 

areas, use 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

 

AMC II
    

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

HSG A
    

5 Longest flowpath length (ft)
 359

    

6
 Longest flowpath slope (ft/ft)

 0.026
    

7
 Current land cover type(s)  Select from Fig C-3 

of Hydrology Manual
 Barren

    

8
 Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover 
good >75%; Fair 50-75%; Poor  <50% Attach photos 
of site to support rating 

Poor    

 

       

 

http://permitrack.sbcounty.gov/wap/
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 

Refer to Watershed Mapping Tool - 

http://permitrack.sbcounty.gov/wap/ 

See ‘Drainage Facilities” link at this website 

Project site drains to the following receiving waters in the order listed:   
Cactus Channel, Rialto Channel, Cactus Basin #5 

Applicable TMDLs 

Refer to Local Implementation Plan 
None 

303(d) listed impairments  

Refer to Local Implementation Plan and Watershed 
Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ and State 
Water Resources Control Board website – 
http://www.waterboards.ca.gov/santaana/water_iss
ues/programs/tmdl/index.shtml  

None 

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 

None 

Unlined Downstream Water Bodies 

Refer to Watershed Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 

None 

Hydrologic Conditions of Concern 

  Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms 
4.2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal  

  No 

Watershed–based BMP included in a RWQCB 
approved WAP 

  Yes Attach verification of regional BMP evaluation criteria in WAP  

•  More Effective than On-site LID 

•  Remaining Capacity for Project DCV  

•  Upstream of any Water of the US 

•  Operational at Project Completion 

•  Long-Term Maintenance Plan  

 No 

http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
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Section 4 Best Management Practices (BMP) 

4.1 Source Control BMP 

4.1.1 Pollution Prevention  
Non-structural and structural source control BMP are required to be incorporated into all new development 
and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs 
used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides 
a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities. 
The source control BMP in this table must be implemented for projects with these specific types of potential 
pollutant sources or activities. 

The preparers of this WQMP have reviewed the source control BMP requirements for new development and 
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as 
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be 
implemented in the project.
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 
Check One Describe BMP Implementation OR, 

if not applicable, state reason Included Not 
Applicable 

N1 
Education of Property Owners, Tenants 
and Occupants on Stormwater BMPs 

  

The owner shall be familiar with the contents of this WQMP and shall provide BMP 
information materials to the occupants/tenants on management practices for 
commercial developments that contribute to the protection of stormwater quality. (See 
Appendix K in Section 6.4 for the applicable BMP Educational Materials.) 

N2 Activity Restrictions   

The owner will implement use /activity restrictions for the project for the purpose of 
surface water quality protection through the use of lease terms. For example, 
automobile washing, maintenance, and repairs will not be allowed at the project site, 
and all staff shall be trained in prohibited discharges. 

N3 Landscape Management BMPs   
The owner will identify on‐going landscape maintenance requirements consistent with 
applicable local stormwater quality ordinances that will include fertilizer and/or 
pesticide application restrictions and mowing and trimmings containment and disposal. 

N4 BMP Maintenance   
The owner will be responsible for implementation of each non‐ structural BMP and 
scheduled cleaning and/or maintenance of all structural BMP facilities per the 
maintenance narratives in Form 5-1 of this document. 

N5 
Title 22 CCR Compliance  
(How development will comply) 

  
No hazardous materials are anticipated to be present at the proposed project, but if 
future tenants handle hazardous materials, the owner shall require Title 22 CCR 
compliance. 

N6 Local Water Quality Ordinances   The owner will comply with any applicable local water quality ordinances. 

N7 Spill Contingency Plan   
The owner will prepare a Spill Contingency Plan based on specified types of building or 
suite occupancies. The Plan will mandate stockpiling of cleanup materials, notification of 
responsible agencies, disposal of cleanup materials, documentation, etc. 

N8 Underground Storage Tank Compliance   Not applicable. No underground storage tanks are proposed. 

N9 
Hazardous Materials Disclosure 
Compliance 

  
No hazardous materials are currently anticipated to be used or produced at the 
proposed project, but if future tenants handle hazardous materials on the site, the 
owner shall require hazardous materials disclosure compliance. 
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 
Check One Describe BMP Implementation OR, 

if not applicable, state reason Included Not 
Applicable 

N10 Uniform Fire Code Implementation   The owner shall require all tenants to abide by the Uniform Fire Code. 

N11 Litter/Debris Control Program   

The owner will implement trash management and litter control procedures throughout 
the site aimed at reducing pollution of drainage water. The owner may contract with its 
landscape maintenance firm to provide this service during regularly scheduled 
maintenance, which should consist of litter patrol, emptying of trash receptacles in 
common areas, and noting/reporting trash disposal violations by tenants or businesses. 

N12 Employee Training   
The owner will prepare an education program manual (see N1) for future employees of 
businesses at the project, and will train the employees on such matters as the proper 
storage and use of pesticides, implementation of hazardous spill contingency plans, and 
prohibitions on non-stormwater discharges. 

N13 Housekeeping of Loading Docks   
Keep all fluids indoors. Clean up spills immediately and keep spills from entering storm 
drain system. No direct discharges into the storm drain system. Area shall be inspected 
weekly for proper containment and practices with spills cleaned up immediately and 
disposed of properly. 

N14 Catch Basin Inspection Program   
On-site catch basins shall be inspected, cleaned and maintained on an annual basis, in 
the early fall prior to the start of the rainy season, and before and after all major storms. 
Catch basins shall be monitored for evidence of illegal dumping on an as-needed 
frequency. 

N15 
Vacuum Sweeping of Private Streets and 
Parking Lots 

  The owner will ensure that the project's parking lots will be swept on a monthly basis, or 
more often if necessary, using a vacuum assisted sweeper. 

N16 Other Non-structural Measures for Public 
Agency Projects 

  Not applicable. The project is not a Public Agency Project. 

N17 Comply with all other applicable NPDES 
permits 

  

The owner shall comply with the statewide General Construction Permit during the 
entire period of construction by filing an NOI and SWPPP with the State Water Board 
and complying with all BMP implementation and reporting requirements. Following 
building occupation, the owner shall require all tenants needing coverage under the 
State’s General Industrial Activities Permit to acquire coverage. 
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 
Check One 

Describe BMP Implementation OR, 
If not applicable, state reason Included 

Not 
Applicable 

S1 Provide storm drain system stencilling and signage 
(CASQA New Development BMP Handbook SD-13) 

  Stencil or label storm drain inlets and catch basins with prohibitive language (such 
as: “No Dumping – Flows to Creek”). Maintain legibility of stencils and signs. 

S2 
Design and construct outdoor material storage 
areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD-34) 

  Not applicable. No outdoor material storage areas are proposed. 

S3 
Design and construct trash and waste storage 
areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD-32) 

  
Trash storage areas will be paved with an impervious surface, designed to not 
allow run‐on from adjoining areas, designed to divert drainage from adjoining 
roofs and pavements around the area, screened or walled to prevent off‐site 
transport of trash, and provide solid roof or awning.   

S4 

Use efficient irrigation systems & landscape 
design, water conservation, smart controllers, and 
source control (Statewide Model Landscape 
Ordinance; CASQA New Development BMP 
Handbook SD-12) 

  

Irrigation systems shall include reducers or shut off valves triggered by a pressure 
drop. Timers will be used to avoid over watering and watering cycles shall be 
adjusted seasonally. Plants with similar watering requirements will be grouped, 
and native or drought tolerant species will be used where appropriate. 

S5 
Finish grade of landscaped areas at a minimum of 
1-2 inches below top of curb, sidewalk, or 
pavement 

  
Landscaped areas will be finish‐graded at a minimum of 1‐2 inches below top of 
curb or sidewalk for increased retention of stormwater/irrigation water. 

S6 
Protect slopes and channels and provide energy 
dissipation (CASQA New Development BMP 
Handbook SD-10) 

  Not applicable. The site has no slopes or channels. 

S7 
Covered dock areas (CASQA New Development 
BMP Handbook SD-31) 

  
The project does not propose below grade loading docks, and the runoff from the 
“dock high” loading area will not directly connect to the municipal storm drain 
system. The loading dock area will drain runoff to catch basins with insert filters 
for pre-treatment prior to the flows being retained on site and infiltrated. 

S8 
Covered maintenance bays with spill containment 
plans (CASQA New Development BMP Handbook 
SD-31) 

  Not applicable. No maintenance bays are proposed. 

S9 
Vehicle wash areas with spill containment plans 
(CASQA New Development BMP Handbook SD-33) 

  Not applicable. No vehicle wash areas are proposed. 

S10 
Covered outdoor processing areas (CASQA New 
Development BMP Handbook SD-36) 

  Not applicable. No outdoor processing areas are proposed. 
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 
Check One 

Describe BMP Implementation OR, 
If not applicable, state reason 

Included 
Not 

Applicable 

S11 
Equipment wash areas with spill containment 
plans (CASQA New Development BMP Handbook 
SD-33) 

  Not applicable. No equipment wash areas are proposed. 

S12 
Fueling areas (CASQA New Development BMP 
Handbook SD-30) 

  Not applicable. No fueling areas are proposed. 

S13 
Hillside landscaping (CASQA New Development 
BMP Handbook SD-10) 

  Not applicable. No hillside landscaping is proposed (the site has no hills). 

S14 Wash water control for food preparation areas   Not applicable. No food preparation areas are proposed. 

S15 
Community car wash racks (CASQA New 
Development BMP Handbook SD-33) 

  Not applicable. No community car wash racks are proposed. 
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4.1.2 Preventative LID Site Design Practices 
Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest 
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification 
control BMP by reducing runoff generation. Describe site design and drainage plan including: 

Refer to Section 5.2 of the TGD for WQMP for more details. 

Form 4.1-3 Preventative LID Site Design Practices Checklist 
Site Design Practices 
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets 

Minimize impervious areas: Yes     No  
Explanation:  The width of the drive aisles and sidewalks for the proposed development has been reduced to the maximum 
extent practicable. Further, landscaping is planned to be installed to the maximum extent practicable. 

Maximize natural infiltration capacity: Yes  No  
Explanation:  The site is underlain by soils with a design infiltration rate of 5.07 inches per hour, and all stormwater flows will 
be infiltrated on-site via an underground infiltration facility (after pretreatment utilizing catch basin inlet filters). 

Preserve existing drainage patterns and time of concentration: Yes  No  
Explanation:  The existing drainage patterns have been preserved to the maximum extent practicable. 

Disconnect impervious areas: Yes  No  
Explanation:  All impervious area runoff for a design storm event will be captured and directed into the underground 
retention/infiltration system which will disconnect impervious areas. 

Protect existing vegetation and sensitive areas: Yes  No  
Explanation:  There is essentially no existing vegetation at the site. 

Re-vegetate disturbed areas: Yes  No  
Explanation:  There is essentially no existing vegetation at the site. However, landscaping is proposed to the maximum extent 
practicable.   

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No  
Explanation:  The area where the underground infiltration facility is to be located will not be compacted more than is 
necessary. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation:  No vegetated drainage swales are proposed. 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No  
Explanation:  The proposed landscape areas will not be compacted more than is necessary. 

 A narrative of site design practices utilized or rationale for not using practices 

 A narrative of how site plan incorporates preventive site design practices 

 Include an attached Site Plan layout which shows how preventative site design practices are included in 
WQMP 
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4.2 Project Performance Criteria 
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on 
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control 
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for 
protection of any downstream waterbody segments with a HCOC. If the project has more than one 
outlet for stormwater runoff, then complete additional versions of these forms for each 
DA / outlet. 

Methods applied in the following forms include: 

 For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of 
the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2-1 

 For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program 
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak 
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach. 
For projects greater than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such 
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied 
for hydrologic calculations for HCOC performance criteria. 

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions. 

Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume 
(DA 1) 

1 Project area DA 1 (ft2): 
205,044 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 90% 

3 
Runoff Coefficient (Rc):  0.73 

Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 
Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.73  http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 
Compute P6, Mean 6-hr Precipitation (inches):  1.0809 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 
Drawdown Rate  

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 
reduced.  

24-hrs             
48-hrs  

7 
Compute design capture volume, DCV (ft3):  26,466 

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 
 
 
 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-2  Summary of HCOC Assessment (DA 1) 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes     No  
Go to:  http://permitrack.sbcounty.gov/wap/  

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below 
(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual) 
If “No,” then proceed to Section 4.3 Project Conformance Analysis 

Condition Runoff Volume (ft3) Time of Concentration (min) Peak Runoff (cfs) 

Pre-developed 
1

       
Form 4.2-3 Item 12 

2
       

Form 4.2-4 Item 13 

3
       

Form 4.2-5 Item 10 

Post-developed 
4

       
Form 4.2-3 Item 13 

5
       

Form 4.2-4 Item 14 

6
       

Form 4.2-5 Item 14 

Difference 
7

        
Item 4 – Item 1 

8
        

Item 2 – Item 5 

9
        

Item 6 – Item 3 

Difference  
(as % of pre-developed) 

10
      % 

Item 7 / Item 1 

11
      % 

Item 8 / Item 2 

12
      % 

Item 9 / Item 3 
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Form 4.2-3  HCOC Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 
Determination for: 
Pre-developed DA 

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H 

1a Land Cover type                                                 

2a Hydrologic Soil Group (HSG)                                                 

3a DMA Area, ft2 sum of areas of 
DMA should equal area of DA 

                                                

4a Curve Number (CN) use Items 
1 and 2 to select the appropriate CN 
from Appendix C-2 of the TGD for 
WQMP 

                                                

Weighted Curve Number 
Determination for: 
Post-developed DA 

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H 

1b Land Cover type                                                 

2b Hydrologic Soil Group (HSG)                                                 

3b DMA Area, ft2 sum of areas of 
DMA should equal area of DA 

                                                

4b Curve Number (CN) use Items 
5 and 6 to select the appropriate CN 
from Appendix C-2 of the TGD for 
WQMP 

                                                

5 Pre-Developed area-weighted CN:        7 Pre-developed soil storage capacity, S (in):        
   S = (1000 / Item 5) - 10 

9 Initial abstraction, Ia (in):       
   Ia = 0.2 * Item 7 

6 Post-Developed area-weighted CN:        8 Post-developed soil storage capacity, S (in):       
   S = (1000 / Item 6) - 10 

10 Initial abstraction, Ia (in):       
   Ia = 0.2 * Item 8 

11 Precipitation for 2 yr, 24 hr storm (in):        
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

12 Pre-developed Volume (ft3):        
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post-developed Volume (ft3):        
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8) 

14 Volume Reduction needed to meet HCOC Requirement, (ft3):        
   VHCOC = (Item 13 * 0.95) – Item 12 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1) 

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the 
form below) 

Variables 

Pre-developed DA1  
Use additional forms if there are more than 4 DMA 

Post-developed DA1  
Use additional forms if there are more than 4 DMA 

DMA A DMA B DMA C DMA D DMA A DMA B DMA C DMA D 

1 
Length of flowpath (ft)  Use Form 3-2 

Item 5 for pre-developed condition 

                                                

2 
Change in elevation (ft) 

                                                

3 
Slope (ft/ft), So = Item 2 / Item 1

                                                 

4 
Land cover 

                                                

5 
Initial DMA Time of Concentration 

(min) Appendix C-1 of the TGD for WQMP 

                                                

6 
Length of conveyance from DMA 

outlet to project site outlet (ft)   
May be zero if DMA outlet is at project 
site outlet 

                                                

7 
Cross-sectional area of channel (ft2) 

                                                

8 
Wetted perimeter of channel (ft) 

                                                

9 
Manning’s roughness of channel (n) 

                                                

10 
Channel flow velocity (ft/sec)   

Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67 

* (Item 3)^0.5 

                                                

11 
Travel time to outlet (min)  

Tt = Item 6 / (Item 10 * 60) 

                                                

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 

                                                

13 
Pre-developed time of concentration (min):            Minimum of Item 12 pre-developed DMA  

14 
Post-developed time of concentration (min):           Minimum of Item 12 post-developed DMA

 

15 
Additional time of concentration needed to meet HCOC requirement (min):         TC-HCOC = (Item 13 * 0.95) – Item 14 
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Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1) 

Compute peak runoff for pre- and post-developed conditions 

Variables 

Pre-developed DA to Project 
Outlet (Use additional forms if 

more than 3 DMA) 

Post-developed DA to Project 
Outlet (Use additional forms if 

more than 3 DMA) 

DMA A DMA B DMA C DMA A DMA B DMA C 

1 
Rainfall Intensity for storm duration equal to time of concentration   

Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60) 
                                    

2 
Drainage Area of each DMA (Acres)  

For DMA with outlet at project site outlet, include upstream DMA (Using example 
schematic in Form 3-1, DMA A will include drainage from DMA C)

 
                                    

3 
Ratio of pervious area to total area 

For DMA with outlet at project site outlet, include upstream DMA (Using example 
schematic in Form 3-1, DMA A will include drainage from DMA C) 

                                    

4 
Pervious area infiltration rate (in/hr)  

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD 
for WQMP 

                                    

5 
Maximum loss rate (in/hr)    

Fm = Item 3 * Item 4  
Use area-weighted Fm from DMA with outlet at project site outlet, include upstream 
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C) 

                                    

6 
Peak Flow from DMA (cfs)   

Qp =Item 2 * 0.9 * (Item 1 - Item 5) 
                                    

7 
Time of concentration adjustment factor for other DMA to 

site discharge point  
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge 
point (If ratio is greater than 1.0, then use maximum value of 1.0) 

DMA A
 

n/a             n/a             

DMA B       n/a             n/a       

DMA C
 

            n/a             n/a 

8 
Pre-developed Qp at Tc for DMA A:         

Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item 
5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] + 
[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC - 
Item 5DMAC)* Item 7DMAA/3] 

9 
Pre-developed Qp at Tc for DMA B:         

Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item 
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] + 
[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC - 
Item 5DMAC)* Item 7DMAB/3] 

10 
Pre-developed Qp at Tc for DMA C:         

Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item 
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] + 
[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB 
- Item 5DMAB)* Item 7DMAC/2] 

10 
Peak runoff from pre-developed condition confluence analysis (cfs):         Maximum of Item 8, 9, and 10 (including additional forms as needed) 

11 
 Post-developed Qp at Tc for DMA A: 

       Same as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B: 

      Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C: 

       Same as Item 10 for post-developed 
values 

14 
Peak runoff from post-developed condition confluence analysis (cfs):         Maximum of Item 11, 12, and 13 (including additional forms as 

needed) 

15 
Peak runoff reduction needed to meet HCOC Requirement (cfs):          Qp-HCOC = (Item 14 * 0.95) – Item 10 
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4.3 Project Conformance Analysis 
Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the 
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section 
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4 
Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:  

 Site Design and Hydrologic Source Controls (Form 4.3-2) 

 Retention and Infiltration (Form 4.3-3)  

 Harvested and Use (Form 4.3-4) or  

 Biotreatment (Form 4.3-5).  

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by 
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary. 

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3) 
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in 
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data 
sources, etc. used to make the determination of infeasibility. 

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs, 
and, if their implementation is feasible, the extent of mitigation of the DCV. 

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of 
combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no 
combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP 
types, that maximizes on-site retention of the DCV within the minimum effective area.  

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the 
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are 
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the 
volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2). 
Under no circumstances shall any portion of the DCV be released from the site without effective 
mitigation and/or treatment. 
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Form 4.3-1 Infiltration BMP Feasibility (DA 1) 
Feasibility Criterion – Complete evaluation for each DA on the Project Site 
1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                           Yes    No  
Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 
2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                   Yes  No  
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  
• The location is less than 50 feet away from slopes steeper than 15 percent 
• The location is less than eight feet from building foundations or an alternative setback. 
• A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration 

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

3 Would infiltration of runoff on a Project site violate downstream water rights?                                                             Yes  No  

If Yes, Provide basis: (attach) 
4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate 
presence of soil characteristics, which support categorization as D soils?                                                                            Yes  No  

If Yes, Provide basis: (attach) 
5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for 
soil amendments)?                                                                                                                                                                            Yes  No  

If Yes, Provide basis: (attach) 
6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed 
management strategies as defined in the WAP, or impair beneficial uses?                                                                           Yes  No  
See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

7 Any answer from Item 1 through Item 3 is “Yes”:                                                                                                                     Yes  No    
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8 
below. 
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No    
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.  
If no, then proceed to Item 9, below. 
9 All answers to Item 1 through Item 6 are “No”:   
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 
Proceed to Form 4.3-2, Hydrologic Source Control BMP. 
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4.3.1 Site Design Hydrologic Source Control BMP 
Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs 
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC 
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual 
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself, 
but both could not be implemented. Please note that while there are no numeric standards regarding the use of 
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all 
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum 
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from 
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance. 

Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1) 
1 

Implementation of Impervious Area Dispersion BMP (i.e. 
routing runoff from impervious to pervious areas), excluding 
impervious areas planned for routing to on-lot infiltration 
BMP:  Yes    No    If yes, complete Items 2-5; If no, 
proceed to Item 6 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

2 
Total impervious area draining to pervious area (ft2)                   

3 
Ratio of pervious area receiving runoff to impervious area                   

4 
Retention volume achieved from impervious area 

dispersion (ft3)   V = Item2 * Item 3 * (0.5/12), assuming retention 
of 0.5 inches of runoff 

                  

5 
Sum of retention volume achieved from impervious area dispersion (ft3):  0      Vretention =Sum of Item 4 for all BMPs 

6 
Implementation of Localized On-lot Infiltration BMPs (e.g. 

on-lot rain gardens):  Yes    No    If yes, complete Items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no, 
proceed to Item 14 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

7 
Ponding surface area (ft2)                   

8 
Ponding depth (ft)                   

9 
Surface area of amended soil/gravel (ft2)                   

10 
Average depth of amended soil/gravel (ft)                   

11 
Average porosity of amended soil/gravel

                   

12 
Retention volume achieved from on-lot infiltration (ft3) 

Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11) 
                  

13 
Runoff volume retention from on-lot infiltration (ft3):  0      Vretention =Sum of Item 12 for all BMPs 
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Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1) 

14 
Implementation of evapotranspiration BMP (green, 

brown, or blue roofs):   Yes     No     
If yes, complete Items 15-20.  If no, proceed to Item 21 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

15 
Rooftop area planned for ET BMP (ft2)  

                   

16 
Average wet season ET demand (in/day)   

Use local values, typical ~ 0.1
 

                  

17 
Daily ET demand (ft3/day)   

Item 15 * (Item 16 / 12)
 

                  

18 
Drawdown time (hrs)   

Copy Item 6 in Form 4.2-1
 

                  

19 
Retention Volume (ft3)   

Vretention = Item 17 * (Item 18 / 24)
 

                  

20 
Runoff volume retention from evapotranspiration BMPs (ft3):  0        Vretention =Sum of Item 19 for all BMPs 

21 
Implementation of Street Trees:   Yes       No     

If yes, complete Items 22-25.  If no, proceed to Item 26 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

22 
Number of Street Trees

                   

23 
Average canopy cover over impervious area (ft2) 

                  

24 
Runoff volume retention from street trees (ft3)  

Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of 
0.05 inches

 
                  

25 
Runoff volume retention from street tree BMPs (ft3):  0       Vretention = Sum of Item 24 for all BMPs

 

26 
Implementation of residential rain barrel/cisterns: Yes    

No   If yes, complete Items 27-29; If no, proceed to Item 30 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

27 
Number of rain barrels/cisterns

                   

28 
Runoff volume retention from rain barrels/cisterns  (ft3)  

Vretention = Item 27 * 3
 

                  

29 
Runoff volume retention from residential rain barrels/Cisterns  (ft3):  0       Vretention =Sum of Item 28 for all BMPs

 

30 
Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0  Sum of Items 5, 13, 20, 25 and 29 
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4.3.2 Infiltration BMPs 
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume 
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can 
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured 
percolation to account for potential inaccuracy associated with field measurements, declining BMP 
performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides 
guidance on estimating an appropriate safety factor to use in Form 4.3-3.  

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs 
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may 
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP) 

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs 
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).  

 

.
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4.3.3 Harvest and Use BMP 
Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs. 
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.  

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured 
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San 
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low. 
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum 
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site 
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP). 

 

Form 4.3-4  Harvest and Use BMPs (DA 1) 
1 

Remaining LID DCV not met by site design HSC or infiltration BMP (ft3):  0   
Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 – Form 4.3-3 Item 16 

BMP Type(s)  Compute runoff volume retention from proposed 
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for 
WQMP) -  Use additional forms for more BMPs 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(Use additional forms 
for more BMPs) 

2 
Describe cistern or runoff detention facility 

                  

3 
Storage volume for proposed detention type (ft3) Volume of 

cistern
 

                  

4 
Landscaped area planned for use of harvested stormwater 

(ft2)  

                  

5 
Average wet season daily irrigation demand (in/day)  

Use local values, typical ~ 0.1 in/day 
                  

6 
Daily water demand (ft3/day) Item 4 * (Item 5 / 12) 

                  

7 
Drawdown time (hrs)  Copy Item 6 from Form 4.2-1 

                  

8
Retention Volume (ft3) 

Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))  

                  

9 
Total Retention Volume (ft3) from Harvest and Use BMP  0  Sum of Item 8 for all harvest and use BMP included in plan 

10 
Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes  No    

If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation 
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot 
be mitigated after this optimization process, proceed to Section 4.3.4. 
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4.3.4 Biotreatment BMP 
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness 
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for 
WQMP). 

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to 
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows: 

• Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);  

• Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands); 

• Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales) 

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1) 
1 

Remaining LID DCV not met by site design HSC, 
infiltration, or harvest and use BMP for potential 
biotreatment (ft3):  0    Form 4.2-1 Item 7 - Form 4.3-2 Item 
30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9 

List pollutants of concern   Copy from Form 2.3-1. 
      
 

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 
necessary to ensure all pollutants of 
concern are addressed through Unit 
Operations and Processes, described 
in Table 5-5 of the TGD for WQMP) 

Volume-based biotreatment  
Use Forms 4.3-6 and 4.3-7 to compute treated volume 

Flow-based biotreatment   
Use Form 4.3-8 to compute treated volume 

 Bioretention with underdrain 
 Planter box with underdrain 
 Constructed wetlands 
Wet extended detention 
 Dry extended detention 

 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 

3 
Volume biotreated in volume based 

biotreatment BMP (ft3):        Form 4.3-
6 Item 15 + Form 4.3-7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 
BMP (ft3):          Item 1 – Item 3 

5 
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 
     %  Item 4  / Item 1 

6 
Flow-based biotreatment BMP capacity provided (cfs):         Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to 

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1) 
7 

Metrics for MEP determination:  
• Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the 

TGD for WQMP for the proposed category of development:    If maximized on-site retention BMPs is feasible for partial capture, 
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed 
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  
Bioretention and Planter Boxes with Underdrains 

Biotreatment BMP Type  
(Bioretention w/underdrain, planter box w/underdrain, other 
comparable BMP) 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(Use additional forms 
for more BMPs) 

1 
Pollutants addressed with BMP    List all pollutant of concern that 

will be effectively reduced through specific Unit Operations and 
Processes described in Table 5-5 of the TGD for WQMP  

                  

2 
Amended soil infiltration rate Typical ~ 5.0

                   

3 
Amended soil infiltration safety factor Typical ~ 2.0                   

4 
Amended soil design percolation rate (in/hr) Pdesign = Item 2 / 

Item 3 

                  

5 
Ponded water drawdown time (hr) Copy Item 6 from Form 4.2-1 

                  

6 
Maximum ponding depth (ft)  see Table 5-6 of the TGD for WQMP 

for reference to BMP design details 

                  

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12 * Item 4 * Item 5) or 

Item 6 
                  

8 
Amended soil surface area (ft2)                   

9 
Amended soil depth (ft)  see Table 5-6 of the TGD for WQMP for 

reference to BMP design details 

                  

10 
Amended soil porosity, n                   

11 
Gravel depth (ft)  see Table 5-6 of the TGD for WQMP for reference 

to BMP design details 

                  

12 
Gravel porosity, n                   

13 
 Duration of storm as basin is filling (hrs)  Typical ~ 3hrs                   

14 
Biotreated Volume (ft3)     Vbiotreated = Item 8 * [(Item 7/2) + (Item 9 

* Item 10) +(Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

                  

15 
Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:          

Sum of Item 14 for all volume-based BMPs included in this form 
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Form 4.3-7 Volume Based Biotreatment (DA 1) –  
Constructed Wetlands and Extended Detention 

Biotreatment BMP Type  
Constructed wetlands, extended wet detention, extended dry detention, 
or other comparable proprietary BMP. If BMP includes multiple modules  
(e.g. forebay and main basin), provide separate estimates for storage 
and pollutants treated in each module. 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

(Use additional forms 
 for more BMPs) 

Forebay Basin Forebay Basin 

1 
Pollutants addressed with BMP forebay and basin 

List all pollutant of concern that will be effectively reduced through 
specific Unit Operations and Processes described in Table 5-5 of the TGD 
for WQMP

 

                        

2 
Bottom width (ft) 

                        

3 
Bottom length (ft) 

                        

4 
Bottom area (ft2) Abottom = Item 2 * Item 3 

                        

5 
Side slope (ft/ft)   

                        

6 
Depth of storage (ft)  

                        

7 
Water surface area (ft2)  

Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))
 

                        

8 
Storage volume (ft3) For BMP with a forebay, ensure fraction of 

total storage is within ranges specified in BMP specific fact sheets, see 
Table 5-6 of the TGD for WQMP for reference to BMP design details 
V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]  

                        

9 
Drawdown Time (hrs)  Copy Item 6 from Form 2.1 

            

10 
Outflow rate (cfs) QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600) 

            

11 
Duration of design storm event (hrs)

             

12 
Biotreated Volume (ft3)  

Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)
 

            

13 
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :          

 (Sum of Item 12 for all BMP included in plan) 
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Form 4.3-8 Flow Based Biotreatment (DA 1) 

Biotreatment BMP Type 
Vegetated swale, vegetated filter strip, or other comparable proprietary 
BMP 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(Use additional forms 
for more BMPs) 

1 
Pollutants addressed with BMP 

List all pollutant of concern that will be effectively reduced through 
specific Unit Operations and Processes described in TGD Table 5-5 

                  

2 
Flow depth for water quality treatment (ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 
design details 

                  

3 
Bed slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 
design details 

                  

4 
Manning's roughness coefficient 

                  

5 
Bottom width (ft)  

bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5) 
                  

6 
Side Slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 
design details 

                  

7 
Cross sectional area (ft2)  

A = (Item 5 * Item 2) + (Item 6 * Item 2^2) 
                  

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3-5 Item 6 / Item 7 

                  

9 
Hydraulic residence time (min)  

Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to 
BMP design details 

                  

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 
                  

11 
Water surface area at water quality flow depth (ft2)  

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.6 Hydromodification Control BMP 
Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to 
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets 
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address 
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides 
additional details on selection and evaluation of hydromodification control BMP. 

 
 

Form 4.3-10 Hydromodification Control BMPs (DA 1) 
1 

Volume reduction needed for HCOC 
performance criteria (ft3):   N/A, the project 
does not have the potential to cause or 
contribute to an HCOC in a downstream 
channel      
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

 

2 
On-site retention with site design hydrologic source control, infiltration, and 

harvest and use LID BMP (ft3):         Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate 
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in 
excess of LID DCV toward achieving HCOC volume reduction

 

3 
Remaining volume for HCOC 

volume capture (ft3):        Item 1 – 
Item 2 

4 
Volume capture provided by incorporating additional on-site or off-site retention BMPs 

(ft3):         Existing downstream BMP may be used to demonstrate additional volume capture (if 
so, attach to this WQMP a hydrologic analysis showing how the additional volume would be retained 
during a 2-yr storm event for the regional watershed) 

5 
If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to 

hydromodification    Attach in-stream control BMP selection and evaluation to this WQMP
 

6 
Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No  

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 
• Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or 

off-site retention BMP   
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through 
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater 
than the addition time of concentration requirement in Form 4.2-4 Item 15) 

• Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and 
increasing cross-sectional area and roughness for proposed on-site conveyance facilities  

• Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   

7 
Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No  

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

• Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-site 
retention BMPs   
BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction 
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced 
during a 2-yr storm event) 

• Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   
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4.4 Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use, 
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan 
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water 
quality credits that can be applied to reduce the DCV that must be treated prior to development of an 
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on 
how to apply water quality credits when computing the DCV that must be met through alternative compliance. 
Alternative compliance plans may include one or more of the following elements: 

• On-site structural treatment control BMP - All treatment control BMP should be located as close to 
possible to the pollutant sources and should not be located within receiving waters; 

• Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to 
receiving waters; 

• Urban runoff fund or In-lieu program, if available 

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be 
required (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

All BMP included as part of the project WQMP are required to be maintained through regular scheduled 
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP). 
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The 
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a 
Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also 
be attached to the WQMP.  

Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

BMP Responsible Party(s) 
Inspection/ Maintenance 

Activities Required 
Minimum Frequency 

of Activities 

N1. Education 
of  Property 

Owners, 
Tenants and 

Occupants on 
Stormwater 

BMPs 

Locust XC, LLC 
(Owner) 

The owner shall be familiar with the contents of this 
WQMP and shall provide BMP information materials to 
the occupants/tenants on management practices for 
commercial developments that contribute to the 
protection of stormwater quality. (See Appendix K in 
Section 6.4 for the applicable BMP Educational Materials.) 
Among other things, these materials will describe the use 
of chemicals (including household type) that should be 
limited to the property, with no discharge of wastes via 
hosing or other direct discharge to gutters, catch basins 
and storm drains. Educational materials are available from 
the San Bernardino Stormwater Program and can be 
downloaded at: 
http://www.sbcountystormwater.org/gov_out.html. 

Frequency: 
Continuous 

N2. Activity 
Restrictions 

Locust XC, LLC 
(Owner) 

The owner will implement use /activity restrictions for the 
project for the purpose of surface water quality 
protection through the use of lease terms. For example, 
automobile washing, maintenance, and repairs will not be 
allowed at the project site, and all staff shall be trained in 
prohibited discharges. 

Frequency: 
Continuous 

N3. Landscape 
Management 

BMPs 

Locust XC, LLC 
(Owner) 

The owner will identify on‐going landscape maintenance 
requirements consistent with applicable local stormwater 
quality ordinances that will include fertilizer and/or 
pesticide application restrictions and mowing and 
trimmings containment and disposal. 

Frequency: 
Continuous 

N4. BMP 
Maintenance 

Locust XC, LLC 
(Owner) 

The owner will be responsible for implementation of each 
non‐ structural BMP and scheduled cleaning and/or 
maintenance of all structural BMP facilities per this Form.  

Frequency: 
Continuous 
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Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

 
BMP Responsible Party(s) 

 
Inspection/ Maintenance 

Activities Required 
 
 
 
 

Minimum Frequency 
of Activities 

N5. Title 22 CCR 
Compliance 

Locust XC, LLC 
(Owner) 

No hazardous materials are anticipated to be present at 
the proposed project, but if future tenants handle 
hazardous materials, the owner shall require Title 22 CCR 
compliance. 

Frequency: 
Continuous 

N6. Local Water 
Quality 

Ordinances 

Locust XC, LLC 
(Owner) 

The owner will comply with any applicable local water 
quality ordinances. 

Frequency: 
Continuous 

N7. Spill  
Contingency 

Plan 

Locust XC, LLC 
(Owner) 

The owner will prepare a Spill Contingency Plan based on 
specified types of building or suite occupancies. The Plan 
will mandate stockpiling of cleanup materials, notification 
of responsible agencies, disposal of cleanup materials, 
documentation, etc. 

Frequency: Upon 
Occupancy 

N9. Hazardous 
Materials 
Disclosure 

Compliance 

Locust XC, LLC 
(Owner) 

No hazardous materials are currently anticipated to be 
used or produced at the proposed project, but if future 
tenants handle hazardous materials on the site, the owner 
shall require hazardous materials disclosure compliance. 

Frequency: 
Continuous 

N10. Uniform 
Fire Code 

Implementation 

Locust XC, LLC 
(Owner) 

The owner shall require all tenants to abide by the 
Uniform Fire Code. 

Frequency: 
Continuous 

N11. Litter / 
Debris Control 

Program           

Locust XC, LLC 
(Owner) 

The owner will implement trash management and litter 
control procedures throughout the site aimed at reducing 
pollution of drainage water. The owner may contract 
with its landscape maintenance firm to provide this 
service during regularly scheduled maintenance, which 
should consist of litter patrol, emptying of trash 
receptacles in common areas, and noting/reporting trash 
disposal violations by tenants or businesses. 

Frequency: Weekly 

N12. Employee 
Training 

Locust XC, LLC 
(Owner) 

The owner will prepare an education program manual 
(see N1) for future employees of businesses at the 
project, and will train the employees on such matters as 
the proper storage and use of pesticides, 
implementation of hazardous spill contingency plans, 
and prohibitions on non-stormwater discharges. 

Frequency: Upon 
hire, and annually 

thereafter 

N13. House-
keeping of 

Loading Docks 

Locust XC, LLC 
(Owner) 

Keep all fluids indoors. Clean up spills immediately and 
keep spills from entering storm drain system. No direct 
discharges into the storm drain system. Area shall be 
inspected weekly for proper containment and practices 
with spills cleaned up immediately and disposed of 
properly. 

Frequency: 
Continuous 
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Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

 
BMP Responsible Party(s) Inspection/ Maintenance 

Activities Required 
Minimum Frequency 

of Activities 

N14. Catch 
Basin Inspection 

Program 

Locust XC, LLC 
(Owner) 

 

On-site catch basins shall be inspected, cleaned and 
maintained on an annual basis, in the early fall prior to 
the start of the rainy season, and before and after all 
major storms. Catch basins shall be monitored for 
evidence of illegal dumping on an as-needed frequency. 

Frequency: Annually, 
and before and after 

all major storms 

N15. Vacuum 
Sweeping of 

Private Streets 
and Parking 

Lots 

Locust XC, LLC 
(Owner) 

The owner will ensure that the project's parking lots will 
be swept on a monthly basis, or more often if necessary, 
using a vacuum assisted sweeper. 

Frequency: Monthly, 
or more often if 

necessary 

N17. Comply 
With All Other 

Applicable 
NPDES Permits 

Locust XC, LLC 
(Owner) 

 

The owner shall comply with the statewide General 
Construction Permit during the entire period of 
construction by filing an NOI and SWPPP with the State 
Water Board and complying with all BMP 
implementation and reporting requirements. Following 
building occupation, the owner shall require all tenants 
needing coverage under the State’s General Industrial 
Activities Permit to acquire coverage. 

Frequency: 
Continuous 

S1. Storm Drain 
System 

Stenciling and 
Signage 

Locust XC, LLC 
(Owner) 

Stencil or label storm drain inlets and catch basins with 
prohibitive language (such as: “No Dumping – Flows to 
Creek”). Maintain legibility of stencils and signs. 

Frequency: Annually 

S3. Design and 
Construct Trash 

and Waste 
Storage Areas 

to Reduce 
Pollution Intro-

duction 

Locust XC, LLC 
(Owner) 

 
Trash storage areas will be paved with an impervious 
surface, designed to not allow run‐on from adjoining 
areas, designed to divert drainage from adjoining roofs 
and pavements around the area, screened or walled to 
prevent off‐site transport of trash, and provide solid roof 
or awning.   

Frequency: 
Continuous 

S4. Use Efficient 
Irrigation 

Systems & 
Landscape 

Design 

Locust XC, LLC 
(Owner) 

Irrigation systems shall include reducers or shut off 
valves triggered by a pressure drop. Timers will be used 
to avoid over watering and watering cycles shall be 
adjusted seasonally. Plants with similar watering 
requirements will be grouped, and native or drought 
tolerant species will be used where appropriate. 

Frequency: 
Continuous 
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Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

 
BMP Responsible Party(s) Inspection/ Maintenance 

Activities Required 
Minimum Frequency 

of Activities 
S5. Finish Grade 
of Land-scaped 

Areas at a 
Minimum of 1-2 

Inches Below 
Top of Curb, 
Sidewalk or 
Pavement 

Locust XC, LLC 
(Owner) 

Landscaped areas will be finish‐graded at a minimum of 
1‐2 inches below top of curb or sidewalk for increased 
retention of stormwater/irrigation water. 

Frequency: 
Continuous 

S7. Covered 
Dock Areas 

Locust XC, LLC 
(Owner) 

 

The project does not propose below grade loading 
docks, and the runoff from the “dock high” loading area 
will not directly connect to the municipal storm drain 
system. The loading dock area will drain runoff to catch 
basins with filter inserts for pre-treatment prior to the 
flows being retained on site and infiltrated. 

Frequency: 
Continuous 

LID BMP #1— 
Onsite  

Infiltration 
(Underground 

Chamber) 
 

Locust XC, LLC 
(Owner) 

 

Quarterly inspections of the underground infiltration 
BMP shall be conducted utilizing the designed 
manholes/inspection ports. The BMP shall be cleaned 
when inspection reveals that accumulated sediment or 
trash is clogging the system. Accumulated sediment and 
trash can be evacuated through the manholes. 

Frequency:  
Quarterly And 

Immediately After 
Major Storm Events 

LID BMP #2— 
Treatment 

Control 
Measure 

(Proprietary 
Catch Basin 

Insert Filters— 
Pretreatment 

for Onsite 
Infiltration) 

(Kristar FloGard 
+Plus Catch 
Basin Insert 

Filters or 
Approved 

Equivalent) 

Locust XC, LLC 
(Owner) 

Twice a year, prior to and after the rainy season, and 
after major storm events, the catch basin insert filters 
shall be visually inspected for damage, have all sediment 
and debris removed, and the filter medium pouches shall 
be replaced if necessary. The owner may conduct this 
maintenance itself, or may enter into a service contract 
for the maintenance of the insert filters as detailed in 
the Kristar FloGard +Plus Specifications /Maintenance 
Requirements brochure, a copy of which is attached 
hereto as Appendix I in Section 6.4. 

Frequency:  Every Six 
Months 

(Approximately April 
1st and October 1st) 

and Immediately 
After Major Storm 

Events 
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Section 6 WQMP Attachments 
 
6.1. Site Plan and Drainage Plan  
Include a site plan and drainage plan sheet set containing the following minimum information: 

Appendix A: Vicinity Map  

Appendix B: Receiving Waters Map  

Appendix C: San Bernardino County Project Site WAP Report 

Appendix D: WQMP Site Plan 

 
 

6.2 Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as 
described in their local Local Implementation Plan), this section will describe the contents (e.g., layering, 
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and 
accurately. 

 

Appendix E: Link to Electronic Version of Final WQMP, Water Quality Management Plan and  
  Stormwater BMP Transfer, Access and Maintenance Agreement, Precise Grading Plans 

 

 

 Project location 

 Site boundary 

 Land uses and land covers, as applicable 

 Suitability/feasibility constraints 

 Structural Source Control BMP locations 

 Site Design Hydrologic Source Control BMP locations 

 LID BMP details 

 Drainage delineations and flow information 

 Drainage connections 
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6.3 Post Construction  
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP. 

Appendix F: Operation and Maintenance (O & M) Plan 

Appendix G:      Record of BMP Implementation, Maintenance and Inspection 

Appendix H: Water Quality Management Plan and Stormwater BMP Transfer, Access and   
  Maintenance Agreement 

 

6.4 Other Supporting Documentation 
 BMP Educational Materials 
 Activity Restriction – C, C&R’s & Lease Agreements 

 
 

Appendix I: Kristar FloGard +PLUS Catch Basin Insert Filter Specification (Pretreatment for  
  Infiltration) 

Appendix J:   BMP Fact Sheet— INF-7: Underground Infiltration Fact Sheet (from Orange County  
  TGD for Project WQMPs) 

Appendix K: BMP Educational Materials  

• Industrial and Commercial Facilities Brochure (San Bernardino County  
Website) 

• Commercial Landscape Maintenance Fact Sheet (San Bernardino County 
Website) 

• Stormwater Management Practices for Commercial Landscape Maintenance 
Brochure (San Bernardino County Website) 

• Commercial Trash Enclosures Brochure (San Bernardino County Website) 
• Construction & Development Fact Sheet (San Bernardino County Website) 
• Regulatory Information Fact Sheet (San Bernardino County Website) 
• SC-11  Spill Prevention, Control & Cleanup 
• SC-30  Outdoor Loading / Unloading   
• SC-34  Waste Handling & Disposal 
• SC-35  Safer Alternative Products 
• SC-41  Building & Grounds Maintenance 
• SC-42  Building Repair and Construction 
• SC-43  Parking / Storage Area Maintenance 
• SC-44  Drainage System Maintenance 
• SD-10 Site Design & Landscape Planning 
• SD-13  Storm Drain Signage 
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Appendix L: NOAA Point Precipitation Frequency Estimate for 2 Year, 1 Hour Storm 

Appendix M: TGR Geotechnical, Inc.’s Limited Geotechnical Investigation Report, 2889 Locust  
  Avenue, Rialto, California, dated March 10, 2020     

Appendix N: Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet (from  
  Orange County TGD for Project WQMPs) 

Appendix O: Hydrology and Hydraulics Report for 2889 N. Locust Avenue, Rialto, California, dated 
  December 21, 2021  
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6.1. Site Plan and Drainage Plan  
Include a site plan and drainage plan sheet set containing the following minimum information: 

 
 
 

 

 

 
 

 Project location 

 Site boundary 

 Land uses and land covers, as applicable 

 Suitability/feasibility constraints 

 Structural Source Control BMP locations 

 Site Design Hydrologic Source Control BMP locations 

 LID BMP details 

 Drainage delineations and flow information 

 Drainage connections 

 

 

APPENDICES INCLUDED IN SECTION 6.1 (Site Plan and Drainage Plan): 

Appendix A: Vicinity Map  

Appendix B: Receiving Waters Map  

Appendix C: San Bernardino County Project Site WAP Report 

Appendix D: WQMP Site Plan  

 

 



 

 

 

APPENDIX A 

 

Vicinity Map 

 

 

 

 

 

 

 





 

 

 

APPENDIX B 

 

Receiving Waters Map  

 

 

 

  





 

 

 

APPENDIX C 

 

San Bernardino County Project Site 
WAP Report  

 

 

 

  





 

 

 

APPENDIX D 

 

WQMP Site Plan 
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6.2 Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as 
described in their local Local Implementation Plan), this section will describe the contents (e.g., layering, 
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and 
accurately. 

 

 

APPENDICES INCLUDED IN SECTION 6.2 (Electronic Data Submittal): 

Appendix E: Link to Electronic Version of Final WQMP, Water Quality Management Plan and  
  Stormwater BMP Transfer, Access and Maintenance Agreement, Precise Grading Plans 

   

 

 
 
 
 
 
 
 

 

 

 

 

 
 
 

 



 

 

APPENDIX E 

 

Link to Electronic Version of Final 
WQMP, Water Quality Management 
Plan and  Stormwater BMP Transfer, 
Access and Maintenance Agreement, 

Precise Grading Plans 

(To Be Provided in Final Approved 
WQMP) 
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6.3 Post Construction  
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP. 

 

 

APPENDICES INCLUDED IN SECTION 6.3 (Post Construction): 

Appendix F: Operation and Maintenance (O & M) Plan 

Appendix G:      Record of BMP Implementation, Maintenance and Inspection 

Appendix H: Water Quality Management Plan and Stormwater BMP Transfer, Access and   
  Maintenance Agreement 
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6.4 Other Supporting Documentation 
 BMP Educational Materials 
 Activity Restriction – C, C&R’s & Lease Agreements 

 
 

APPENDICES INCLUDED IN SECTION 6.4 (Other Supporting Documentation): 

Appendix I: Kristar FloGard +PLUS Catch Basin Insert Filter Specification (Pretreatment for  
  Infiltration) 

Appendix J:   BMP Fact Sheet— INF-7: Underground Infiltration Fact Sheet (from Orange County  
  TGD for Project WQMPs) 

Appendix K: BMP Educational Materials  

• Industrial and Commercial Facilities Brochure (San Bernardino County  
Website) 

• Commercial Landscape Maintenance Fact Sheet (San Bernardino County 
Website) 

• Stormwater Management Practices for Commercial Landscape Maintenance 
Brochure (San Bernardino County Website) 

• Commercial Trash Enclosures Brochure (San Bernardino County Website) 
• Construction & Development Fact Sheet (San Bernardino County Website) 
• Regulatory Information Fact Sheet (San Bernardino County Website) 
• SC-11  Spill Prevention, Control & Cleanup 
• SC-30  Outdoor Loading / Unloading   
• SC-34  Waste Handling & Disposal 
• SC-35  Safer Alternative Products 
• SC-41  Building & Grounds Maintenance 
• SC-42  Building Repair and Construction 
• SC-43  Parking / Storage Area Maintenance 
• SC-44  Drainage System Maintenance 
• SD-10 Site Design & Landscape Planning 
• SD-13  Storm Drain Signage 

Appendix L: NOAA Point Precipitation Frequency Estimate for 2 Year, 1 Hour Storm 

Appendix M: TGR Geotechnical, Inc.’s Limited Geotechnical Investigation Report, 2889 Locust  
  Avenue, Rialto, California, dated March 10, 2020     

Appendix N: Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet (from  
  Orange County TGD for Project WQMPs) 

Appendix O: Hydrology and Hydraulics Report for 2889 N. Locust Avenue, Rialto, California, dated 
  December 21, 2021  
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STANDARD GRADING SPECIFICATIONS 
 

These specifications present the usual and minimum requirements for grading operations 
performed under the observation and testing of TGR Geotechnical, Inc. 
 
No deviation from these specifications will be allowed, except where specifically 
superseded in the Preliminary Geotechnical Investigation report, or in other written 
communication signed by the Soils Engineer or Engineering Geologist. 
 
1.0  GENERAL 

• The Soils Engineer and Engineering Geologist are the Owner’s or Builder’s 
representatives on the project.  For the purpose of these specifications, 
observation and testing by the Soils Engineer includes that observation and testing 
performed by any person or persons employed by, and responsible to, the 
licensed Geotechnical Engineer or Geologist signing the grading report. 

 
• All clearing, site preparation or earthwork performed on the project shall be 

conducted by the Contractor under the observation of the Geotechnical Engineer. 
 
• It is the Contractor’s responsibility to prepare the ground surface to receive the fills 

to the satisfaction of the Geotechnical Engineer and to place, spread, mix, water 
and compact the fill in accordance with the specifications of the Geotechnical 
Engineer.  The Contractor shall also remove all material considered unsatisfactory 
by the Geotechnical Engineer. 

 
• It is also the Contractor’s responsibility to have suitable and sufficient compaction 

equipment on the job site to handle the amount of fill being placed.  If necessary, 
excavation equipment will be shut down to permit completion of Compaction.  
Sufficient watering apparatus will also be provided by the Contractor, with due 
consideration for the fill material, rate of placement and time of year. 

 
• A final report will be issued by the Geotechnical Engineer and Engineering 

Geologist attesting to the Contractor’s conformance with these specifications. 
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2.0  SITE PREPARATION 

• All vegetation and deleterious material such as rubbish shall be disposed of off-
site.  The removal must be concluded prior to placing fill. 

 
• The Civil Engineer shall locate all houses, sheds, sewage disposal systems, large 

trees or structures on the site, or on the grading plan to the best of his knowledge 
prior to preparing the ground surface. 

 
• Soil, alluvium or rock materials determined by the Geotechnical Engineer as being 

unsuitable for placement in compacted fills shall be removed and wasted from the 
site.  Any material incorporated as part of a compacted fill must be approved by 
the Geotechnical Engineer. 

 
• After the ground surface to receive fill has been cleared, it shall be scarified, 

disced or bladed by the Contractor until it is uniform and free from ruts, hollows, 
hummocks or other uneven features which may prevent uniform compaction. 

 
The scarified ground surface shall then be brought to optimum moisture content, 
mixed as required, and compacted as specified.  If the scarified zone is greater 
than twelve inches in depth, the excess shall be removed and placed in lifts 
restricted to six inches.  Prior to placing fill, the ground surface to receive fill shall 
be inspected, tested and approved by the Geotechnical Engineer. 

 
• Any underground structures such as cesspools, cisterns, mining shafts, tunnels, 

septic tanks, wells, pipe lines or others not located prior to grading are to be 
removed or treated in a manner prescribed by the Geotechnical Engineer. 

 
3.0 COMPACTED FILLS 

• Any material imported or excavated on the property may be utilized in the fill, 
provided each material has been determined to be suitable by the Geotechnical 
Engineer.  Roots, tree branches and other matter missed during clearing shall be 
removed from the fill as directed by the Geotechnical Engineer. 

• Rock fragments less than six inches in diameter may be utilized in the fill, 

provided: 
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 They are not placed in concentrated pockets. 

 There is a sufficient percentage of fine-grained material to surround the rocks. 

 The distribution of the rocks is observed by the Geotechnical Engineer. 

 

• Rocks greater than six inches in diameter shall be taken off-site, or placed in 

accordance with the recommendations of the Geotechnical Engineer in areas 

designated as suitable for rock disposal.  Details for rock disposal such as 

location, moisture control, percentage of the rock placed, etc., will be referred to in 

the “Conclusions and Recommendations” section of the Geotechnical Report, if 

applicable. 

 

If rocks greater than six inches in diameter were not anticipated in the Preliminary 

Geotechnical report, rock disposal recommendations may not have been made in 

the “Conclusions and Recommendations” section.  In this case, the Contractor 

shall notify the Geotechnical Engineer if rocks greater than six inches in diameter 

are encountered.  The Geotechnical Engineer will then prepare a rock disposal 

recommendation or request that such rocks be taken off-site. 

 

• Material that is spongy, subject to decay, or otherwise considered unsuitable shall 

not be used in the compacted fill. 

 

• Representative samples of materials to be utilized as compacted fill shall be 

analyzed in the laboratory by the Geotechnical Engineer to determine their 

physical properties.  If any material other than that previously tested is encoun-

tered during grading, the appropriate analysis of this material shall be conducted 

by the Geotechnical Engineer as soon as possible. 

 

• Material used in the compacting process shall be evenly spread, watered or dried, 

processed and compacted in thin lifts not to exceed six inches in thickness to 

obtain a uniformly dense layer.  The fill shall be placed and compacted on a 

horizontal plane, unless otherwise approved by the Geotechnical Engineer. 



Standard Grading Specifications Page No. 4  
 
 

 

• If the moisture content or relative compaction varies from that required by the 

Geotechnical Engineer, the Contractor shall rework the fill until it is approved by 

the Geotechnical Engineer. 

 

• Each layer shall be compacted to 90 percent of the maximum dry density in 

compliance with the testing method specified by the controlling governmental 

agency; (in general, ASTM D1557 will be used.) 

 

If compaction to a lesser percentage is authorized by the controlling governmental 

agency because of a specific land use of expansive soil conditions, the area to 

receive fill compacted to less than 90 percent shall either be delineated on the 

grading plan or appropriate reference made to the area in the grading report. 

 

• All fill shall be keyed and benched through all topsoil, colluvium, alluvium or creep 

material, into sound bedrock or firm material where the slope receiving fill exceeds 

a ratio of five horizontal to one vertical, in accordance with the recommendations 

of the Geotechnical Engineer. 

 

• The key for side hill fills shall be a minimum of 15 feet within bedrock or firm 

materials, unless otherwise specified in the Preliminary report.  (See details) 

 

• Drainage terraces and subdrainage devices shall be constructed in compliance 

with the ordinances of the controlling governmental agency, or with the recom-

mendation of the Geotechnical Engineer and Engineer Geologist. 

 

• The Contractor will be required to obtain a minimum relative compaction of 90 

percent out to the finish slope face of fill slopes, buttresses and stabilization fills.  

This may be achieved by either overbuilding the slope and cutting back to the 

compacted core, or by direct compaction of the slope face with suitable 

equipment, or by any other procedure which produces the required compaction. 
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The Contractor shall prepare a written detailed description of the method or 

methods he will employ to obtain the required slope compaction.  Such documents 

shall be submitted to the Geotechnical Engineer for review and comments prior to 

the start of grading. 

 

If a method other than overbuilding and cutting back to the compacted core is to 

be employed, slope tests will be made by the Geotechnical Engineer during 

construction of the slopes to determine if the required compaction is being 

achieved.  Where failing tests occur or other field problems arise, the contractor 

will be notified by the Geotechnical Engineer. 

 

If the method of achieving the required slope compaction selected by the 

Contractor fails to produce the necessary results, the Contractor shall rework or 

rebuild such slopes until the required degree of compaction is obtained, at no 

additional cost to the Owner or Geotechnical Engineer. 

 

• All fill slopes should be planted or protected from erosion by methods specified in 

the preliminary report or by means approved by the governing authorities. 

 

• Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep 

material into rock or firm materials; and the transition shall be stripped of all soil 

prior to placing fill.  (See detail) 

 

 

4.0 CUT SLOPES 

• The Engineering Geologist shall inspect all cut slopes excavated in rock, lithified or 

formation material at vertical intervals not exceeding ten feet. 

 

• If any conditions not anticipated in the preliminary report such as perched water, 

seepage, lenticular or confined strata of a potentially adverse nature, unfavorably 

inclined bedding, joints or fault planes are encountered during grading, these 
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conditions shall be analyzed by the Engineering Geologist and Geotechnical 

Engineer; and recommendations shall be made to treat these problems. 

 

• Cut slopes that face in the same direction as the prevailing drainage shall be 

protected from slope wash by a non-erosive interceptor swale placed at the top of 

the slope. 

 

• Unless otherwise specified in the soils and geological report, no cut slopes shall be 

excavated higher or steeper than that allowed by the ordinances of controlling 

governmental agencies. 

 

• Drainage terraces shall be constructed in compliance with the ordinances of 

controlling governmental agencies, or with the recommendations of the 

Geotechnical Engineer or Engineering Geologist. 

 

5.0 GRADING CONTROL  
• Inspection of the fill placement shall be provided by the Geotechnical Engineer 

during the progress of grading. 

 

• In general, density tests should be made at intervals not exceeding two feet of fill 

height or every 500 cubic yards of fill placed.  This criteria will vary depending on 

soil conditions and the size of the job.  In any event, an adequate number of field 

density tests shall be made to verify that the required compaction of being 

achieved. 

• Density tests should be made on the surface material to receive fill as required by 

the Geotechnical Engineer. 

 

• All cleanout, processed ground to receive fill, key excavations, subdrains and rock 

disposal must be inspected and approved by the Geotechnical Engineer (and often 

by the governing authorities) prior to placing any fill.  It shall be the Contractor’s 

responsibility to notify the Geotechnical Engineer and governing authorities when 

such areas are ready for inspection. 
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6.0 CONSTRUCTION CONSIDERATIONS  
• Erosion control measures, when necessary, shall be provided by the Contractor 

during grading and prior to the completion and construction of permanent drainage 

controls. 

 

• Upon completion of grading and termination of observations by the Geotechnical 

Engineer, no further filling or excavating, including that necessary for footings, 

foundations, large tree wells, retaining walls, or other features shall be performed 

without the approval of the Geotechnical Engineer or Engineering Geologist. 

 

• Care shall be taken by the Contractor during final grading to preserve any berms, 

drainage terraces, interceptor swales, or other devices of a permanent nature on 

or adjacent to the property. 



 

 

 
TYPICAL OVEREXCAVATION OF DAYLIGHT LINE 
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TYPICAL FILL OVER NATURAL SLOPE 
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TYPICAL FILL-OVER-CUT SLOPE 
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TYPICAL FILL SLOPE CONSTRUCTION 
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TYPICAL STABILIZATION FILL 
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TYPICAL CANYON SUBDRAIN 
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SUBDRAIN OUTLET MARKER 
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TYPICAL STABILIZATION AND BUTTRESS FILL SUBDRAIN 
 

 
 
 
 

 
 

 
TGR Geotechnical, Inc. 



 

 

 
TYPICAL CUT AND FILL GRADING DETAILS 
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TYPICAL OVERSIZE ROCK DISPOSAL – “SOIL-ROCK” FILL 
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Worksheet H: Factor of Safety and 
Design Infiltration Rate and 

Worksheet (from Orange County 
TGD for Project WQMPs) 

 

 

 

 

 

 

 

 

 



 
 
Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

 
 
 
Factor Category 

 
 
Factor Description 

 
Assigned 
Weight (w) 

 
Factor 
Value (v) 

 

Product (p) 
p = w x v 

 
 
 
 
 
A 

 
 
 
 
Suitability 
Assessment 

Soil assessment methods 0.25 3 0.75 

Predominant soil texture 0.25 1 0.25 

Site soil variability 0.25 2 0.50 

Depth to groundwater / impervious 
layer 

 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.75 
 
 
 
 
 
B 

 
 
 
 
 
Design 

Tributary area size 0.25 2 0.50 

Level of pretreatment/ expected 
sediment loads 

 
0.25 2 0.50 

Redundancy 0.25 2 0.50 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 1.75 
 
Combined Safety Factor, STotal= SA x SB 3.06 

Observed Infiltration Rate, inch/hr, Kobserved 

(corrected for test-specific bias) 15.5 

 
Design Infiltration Rate, in/hr, KDESIGN = KObserved / STotal 5.07 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 
combined adjustment factor shall not exceed 9.0. 
 
 
 



 
 
 

 
VII.4. Considerations for Infiltration Rate Factor of Safety 

 
Given the known potential for infiltration BMPs to fail over time, an appropriate factor of safety 
applied to infiltration testing results must be mandatory. The infiltration rate will decline 
between maintenance cycles as the BMP surface becomes occluded and particulates accumulate 
in the infiltrative layer. Monitoring of actual facility performance has shown that the full-scale 
infiltration rate is far lower than the rate measured by small-scale testing. It is important that 
adequate conservatism is incorporated in the selection of design infiltration rates. The design 
infiltration rate discussed here is the infiltration rate of the underlying soil, below the elevation 
to which soil amendments would not be provided. 

 
The factor of safety that should be applied to measured infiltration rates is a function of: 

 
• Suitability of underlying soils for infiltration 
• The infiltration system design. 

 
These factors are discussed in the following sections. 

 
The measured infiltration rate calculated for the purpose of infiltration infeasibility screening 
(TGD Section 2.4.2.4) shall be based on a factor of safety of 2.0 applied to the rates obtained 
from the infiltration test results.  No adjustments from this value are permitted. The factor of 
safety used to compute the design infiltration rate shall not be less than 2.0, but may be higher at 
the discretion of the design engineer and acceptance of the plan reviewer, per the considerations 
described in the following sections. 

 
It is recognized that there are competing objectives in the selection of a factor of safety. There is 
an initial economic incentive to select a lower factor of safety to yield smaller BMP designs. A 
low factor of safety also allows a broader range of systems to be considered “feasible” in 
marginal conditions. However, there are both economic and environmental incentives for the 
use of an appropriate factor of safety to prevent premature failure and substandard 
performance. The use of an artificially low factor of safety to demonstrate feasibility in the 
design process is shortsighted in that it does not consider the long term feasibility of the 
system. 

 
The best way to balance these competing factors is through a commitment to thorough site 
investigation, use of effective pretreatment controls, good construction practices, the 
commitment to restore the infiltration rates of soils that are damaged by prior uses or 
construction practices, and the commitment to effective maintenance practices. However, these 
commitments do not mitigate the need to apply a factor of safety to account for uncertainty and 
long term deterioration that cannot be technically mitigated. Therefore, a factor of safety of no 
less than 2.0 shall be used to compute the design infiltration rate. 



 
VII.4.1. Site Suitability Considerations 

 
Suitability assessment related considerations include (Table VII.3): 

 
• Soil assessment methods – the site assessment extent (e.g., number of borings, test pits, 

etc.) and the measurement method used to estimate the short-term infiltration rate. 
• Predominant soil texture/percent fines – soil texture and the percent of fines can 

greatly influence the potential for clogging. 
• Site soil variability – site with spatially heterogeneous soils (vertically or horizontally) 

as determined from site investigations are more difficult to estimate average properties 
for resulting in a higher level of uncertainty associated with initial estimates. 

• Depth to seasonal high groundwater/impervious layer – groundwater mounding may 
become an issue during excessively wet conditions where shallow aquifers or shallow 
clay lenses are present. 

 
Table VII.3: Suitability Assessment Related Considerations for Infiltration Facility Safety 
Factors 

 
Consideration High Concern Medium Concern Low Concern 

 

 
 
 
 
 
Assessment methods 
(see explanation below) 

 
 
 
 
Use of soil survey 
maps or simple 
texture analysis to 
estimate short-term 
infiltration rates 

 
 
Direct measurement 
of ≥ 20 percent of 
infiltration area with 
localized infiltration 
measurement 
methods (e.g., 
infiltrometer) 

 
Direct measurement of ≥ 
50 percent of infiltration 
area with localized 
infiltration measurement 
methods 
or 
Use of extensive test pit 
infiltration measurement 
methods 

 
 
Texture Class 

Silty and clayey 
soils with significant 

fines 

 
 

Loamy soils 

 
Granular to slightly loamy 

soils 

 
 
 
 
Site soil variability 

Highly variable soils 
indicated from site 
assessment or 
limited soil borings 
collected during site 
assessment 

 
 
Soil borings/test pits 
indicate moderately 
homogeneous soils 

 
 
Multiple soil borings/test 
pits indicate relatively 
homogeneous soils 

Depth to groundwater/ 
impervious layer 

<5 ft below facility 
bottom 

5-10 ft below facility 
bottom 

 
>10 below facility bottom 

 
 

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM 
D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral 







 
VII.4.3. Determining Factor of Safety 

 
A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the 
measured short term infiltration rate should be adjusted using a weighted average of several 
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate 
would be determined as follows: 

 
1. For each consideration shown in Table VII.3 and Table VII.4 above, determine whether 

the consideration is a high, medium, or low concern. 
2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor 

value of 2, and for low concerns assign a factor value of 1. 
3. Multiply each of the factors by the corresponding weight to get a product. 
4. Sum the products within each factor category to obtain a safety factor for each. 
5. Multiply the two safety factors together to get the final combined safety factor. If the 

combined safety factor is less than 2, then 2 shall be used as the safety factor. 
6. Divide the measured short term infiltration rate by the combined safety factor to obtain 

the adjusted design infiltration rate for use in sizing the infiltration facility. 
 

The design infiltration rate shall be used to size BMPs and to evaluate their expected long 
term performance. This rate shall not be less than 2, but may be higher at the discretion of the 
design engineer.
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